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(57) Abstract 

Semaphorin W having an inhibitory effect on nerve extension and its gene; other semaphorins hybridizable with the semaphorin W 
gene; modified proteins and partial peptides of the semaphorin W; an antibody against the semaphorin W; an anti sense nucleotide of the 
semaphorin W gene; the use of these substances as medicines, diagnostic drugs or research reagents; a method for screening semaphorin W 
antagonists with the use of the semaphorin W; semaphorin W antagonists obtained by this screening method; medicines containing these 
antagonists; and transgenic animals, etc. relative to the semaphorin W. 
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W m w 

-r T'y y-rx-r.5ftfe©-t?T7 * y > N * y >w©&^ >'^g\ 

{idtie>©«ffSf©EISI • til* 5 Olil^fflMI <!: It ©ffl^Cif 5c 

Ate. ¥^*^#^Kl<i:UTar$/j:Jttitf/j:€»^:^o — 3\ ^ffjlli 
c ft £ ©iS$f£«ff i:fc^tt M ttH $ ftT 0 . # 

£ft£ £ *L * -Cff^fg^j li/d: f t — K»r*^.^tlTl^J<f 

IZLtz (Nature, 284, 264-265(1980). Science. 214, 931-933(1981))o 
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»©*»::* ±iE*mni&n&m.±mi L &w&Lxt,^zt%mt>frizistz 0 

n:i«U -O^>^°^Kil55-^NI35/250<!r^#^^(Annu.Rev. 
Neurosci. , 16, 565-595(1993)) 0 U -tOJ^K • mfel&Vm&i^ 9 a 

--v^ii*^{i^LT^/«j:^ 0 fczummrnvtz N135/250 & 

dOifcttlitf-x;** y h"C NI35/250 ©'<> F£fSf$ U $fe 

ffiftfe-e NI35/250 ##*UTl>S<k%*&ft*^&£&&*d<k#-e# 

i£fcl$mm&\nimir2>z. t&WZfrlzLXl,^ (Nature, 343, 269-272(19 
90\ Nature, 378, 498-501(1995)) o dtlfi, £ SCUMS Aguayo^di 

&j&<Sa{>&ftfc*>©© % *©&*ttS8#W^o:^s§£-c&»K £T©igIfr 
«tl#IsHft Ufc*>tf-etettl,\> fi£-5TCtl^Rg«ja©»ftmi UTx NI35 

/250& & ^t* d JiiiciaiHo+ffiwgii^a^H^©*^? vntezw 
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^«>i:«. #fi-r*#g^fi*a<«ti^:«IW«IJti[KjE5tlc38c< (#>f K 

y XAicBg^-Sftj£©W^3^fc>Wt>3^cni:»)oo*S (Cell, 78, 35 
3-356(1994))o 

n5^->^ I <tffr£) (Cell, 75. 217-227(1993); Neuron, 9. 

831-845(1992)). ♦> 3 3 */<j^ # ^ h £W o fcSffefr £ t b £ tfr 
(i^-f ;i/X(C^Ti£<. 10£Lb©-l?v7* U >7.r ^ 'J -KIRf ^itfe^ 
*«^tlt^-5 (Cell, 81. 471-474(1995))o d tl<h<D*-?7 * U 
-€:OT ^ y g?@S?iJ±H-fe 77t 'J > ><hlW*T, 500T ^ y 

&fr£tt*S&©«je£^?-S©#4*«T*S (Neuron, 14. 941-948(19 
95). Cell, 75. 1389-1399(1993)) 0 l^U * U >it£?*B£© 
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ij > iv % 3 ? i? 3 ^N'xo-t77 * y >I. II N h U ©n^T 8 
-£LT S?LSi:fel^37^v'>'C*5ir77* U >III tti'r 

eU{3fpffl-r^C £#£Q £*IT<^£ 0 4>t-fctv7t U >III (i. in vitro 

tt) £&W"3"3d i^fg-g-^ftTl^ (Neuron. 14. 941-948(1995). 
Neuron. 14. 949-959(1995). Cell. 81, 631-639(1995). Cell. 75, 1389 
-1399(1993). Cell, 75, 217-227(1993). Neuron, 9, 831-845(1992)) 0 

93-e*5 0 ^Jfra. SBB©-t? 77 * y viroi^x. ttg^fifaft^jquw-*-* 

ftO^-r^VXEg^FT'^aci^B^^^d^tlT^^/c^. g;-t?77* >j 

(Nature, 378, 439-440(1995)) o Lrt\U K^^t?P||-«lt|»#f $ 
tlTt^S-fe^?* y >HI (Sema III) (i. *OTiti»51f^l*S 

#Mt-^f bnt^d in vitro ©H^g^Cl J; $ 

ttTl^SCCell. 75. 217-227(1993)) 0 *D^.T. *5gB^#^*<SemaIIIOfifc 
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# sema uuk ^mnmn^.m±m^t v-z ornate lt^s 1 1*% 
m-&^7* y >witfe^f-^^-f ^y x-r ^ 7* y sh?-*- 

Ztix^ta^mmtz-t^y * y >*m%.ir2> zt&%7Ltz 0 %#mc\^ 
BU^©NI35/250<i:^©^Vy>xH^T-*>^-trv7 * y ><h©in vitro® 
"i-«:*>^NI35/250l4in vitro-C^SP3«lii«SStt&Dq*g© 
^S#SWl*Jffitt*fi"LT^*©^U(J.Neurosci. f 8, 2381-2393(198 
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8). Science, 259. 80 (1993)). 8t%l(D-t-?7 * y y 

KW«k<«#$tlT^*T$ y^^rn- Kt4DNAE^ EST 
(Expressed Sequence Tags)-^— P^-XIZJl tyfemLtzt C 5, t77* 
y >I@T##K&<#?f$*it^S 7ffl©T 5 /K^^/jr^E^J (Gln(£ 
7tteArg)-Asp-Pro-Tyr-Cys-Ala(£ (iGly)-Trp) KHHfcE?yc& 
3Gln-Asp-Pro-Val-Cys-Ala-Trp <£- — SPHS^J <!: L/T ^ — KtSDNAlTfr 
E?ik T09073£H^tbUfco 

C ©T09073©E?iJ1f IB I*flto364bp i £ < . * fc»R 3 fix t 

^T'^^o^fe, COT09073^ r-trv?* y >j £3- K^-&it£^ 

®T09073(i, t h /hilffif© cDNA5^7'5 l J -&*©E?'J£ LT 

-®TO9O73^WT^ilfe^0^^^m«S^a6i^ T090 
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73© 5' fflfll96i£g*U D45DNA»ifr*yn-ri:ffl^t; -If >m$r 
t77 * 'J >T^§»^|iJ»ft^ : i i bfco -rtt.*>£x ±1519 6 

7 * y >wo7>^3*-x b£x^ y <ta<nj«i-c*!K -e 

coct-pncx^ y-->^(c«t <9maj^nfcT>^ ^x h*. 
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(1) J&T© (a) X« (b) 0*>'**S#n- K-r*it£3\ 

(b) EfllS-Sf : 3{ClBiK©T^ ;iE?lJi:tel>t ltb< «tt»©T^ 

(2) BIT© (c) „ (d) (e) ©D N Afr&ttSite^ 

(c) E?iJ#-5f : 1X(*E?iJ#-*§- : 2J=S5<!l©*fiSE9U^^«:-S-fe-7 7* 
U VWDNA 

(d) E?iJ#-*§- : lXiratf: 2*CK«©*KE?!|j^£/j:*DNA <t 

ttiftowicf^ffl-rs^ mDNA 

(e) lute (d) {ClEiS© DNAT&oT^ >^oE?iJfM§- : 4XteE?iJ# 
: 5 IC8E*i©££E?lk Rtf/XttE^J*^- : 1 0 twlB«©*SSEf»J* 

tft^DNAo 

( 3 ) E^JS-f - : 7 KK«©4SSE?U £ 3 D N A £ X h y > ^ > 
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(4) mis (i)~(3) <o^-ftifrmm<Dm.fc=¥-*3m-f2>z.tK£^ 

(6) mis (5) mn<nm.fc : ?%:¥m.-?z>z.t\z&-,xnz>*L2>$y'< 

(7) thcDNA7^^5»J -Xtib hyVA7^^7 D -frZ? n 

Ai7h'J>^x> h^^^TTvN-r^'J y-fXtSDNA, 

(8) MIS (1) ~ (3) X(«§S (5) K*!c©iHE?. £>3<^liMf5 
(7) EiODNA©^ftl^It-5iiy5X^ *\ 

(9) MIS (8) s£M(D¥£m,-75Xi K£ ck oTJ&Klteg|3*ifc5&R|te 

(10) MIS (9) K«©je«IES*f*:*##U IHS$tLS«a«|iL^ > 

(11) MIS (4) Xfi (6) ISfS© SI©. ^<ifc67; 

(12) wm®w&Kitf[sTis.mmzftm-?z>, mis (id ists©^ 

(13) e?us-^ : 3izmm,(DT i jm.m.n<om2 o 4tt©*vi/* * > 

feWLt-^Z^ MIS (11) ISttO^^K. 

(14) MIS (1)~(3) ©^-rtijWEttOit&R £>&<^liMIS (7) 
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IBi£©DNA© N 4>tt< £$> 8 ££&±©$#K#£-r*T 

(15) mllS (4) !B*£©^ >'*9KC!>&%L&1toM't2>z 

3. Su§2 (14) I2fS©T >f-tryx7 9 U^r^ h\ £>3t^ta-€-©<f|:^&t| 

(16) S51E (4) X« (6) IS«lo^>/^K. **^ttgu82 (11) 
~ (13) i^n^lBtt©^^^- KJi^-r^tSfrx 

(17) S0I2 (1) ~ (3) Xliiuie (5) KfSoatfc^ Sfi§2 (7) 
§2«©DNA N iJI2 (4) X(i (6) §5«©^ SuE ( 1 1 ) ~ 

(13) I2*c©^7°f- Kx bub2 (14) X(i (15) §2iW©T>^-fr>x 
7^U^-^KX(i^r©^^^> &&^J«§B (16) §2«©$t#© N 

(18) f«Jfe (4) Ei0^^^5*ffl^s:i^ait 5% ^ v 

(19) Huie (18) Ei07^'J-->^^ffl^Tif,n5^ -tr 

(2 0) iII2 (6) Ktt©*i"<*H. IOE (1 1) ~ (1 3) ivfft 
^E«©^^^ b\ XttWlH (16) IB«©ifc{*J:>)ttS N Iy§2 (19) 
1546© -b -7 7 * U >WT>^=T— x K 

(2 1) gJIB (1 4) Xte (1 5) K«©T>f"tr>*7* U*?- Kfc 
£^l**©*fc^ttflfcMift\ 1515 (19) Xli (2 0) E«©^77t';>. 
WT>^=/-^ h© N /j>fc< ^jg 

(2 2) 1512 (4) Ktt©*;"<*R04>tt< tt>— 3*tft5:i 



10 



WO 98/15628 



PCT/JP97/03S49 



(2 3) mm (i) ~ (3) ximm (5) i2«©itfe?. &zi^*m 

IB (7) IS«©DNAO^-rtl*^A^Wiw^fe^43(r^AU^^ N &6 

# s * u >^°^g^3- F-rs itf^?. **^ti (b) suis 
m%<Dn2<onmu (c) E^j#-t : l'xtiE^js-^: 2K§Ett©*e£ 

E^£«*-fev7* 'J r/WDNAfr&ttSaife^ Xtt (d) ijfBE?"J 

a- K-rSDNA^^^Siie^ (e) huIB 

(d) ©DNA©9^> E^iJS-^- : 4X«E^JS"f-: 5 fcEtSOtSSE^k 
Rtf/XliE^]*-^ : 1 0fli£i&©£gE?iJ£{tW^3DNA*N 
fi^TfeSo BIT. -tLt>®itfe?{co^JH^ej^-§ 0 

: 2lCE«0*aSE9lj3^€><i:*-fev7* 'J >WDNAfr&/j:Sl£ 
TUS^- : 2 IZiZmommmmfr b/i5DNAIi N E^JS-f - : 1 CIEtt© 5 >y 
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-?K-xfrt>%&£titz TT09073J ©E^J^TDKfpasJLfc-T'D--:/ (flj 
Z.tfW.Jm^ 7CK«gO±^SiE^J^Wt-'SDNA-7 p o--/) iffl^t,, 
h O^HIf c D N A 7 'f y 7 U -£>3(,M2>bV ^5^^ 

C*lfe>^n-^>^©ffl*OftHf(i N Mittf Molecular Cloning 2nd Edt. 
(Cold Spring Harbor Laboratory Press (1989))^©S*#^#^-r<S d 

WcDNA©i£gge?iJ©£Hfl{::m^ icDNAO-^ 

K-r a aH£^*5g© k ? n - - > ^-r & c <t w-eik % 0 

, HUfEilfc^©-?-^ riE^iJ#^- : 3 KSEIKOT ^ yM@S?iJ(CfeC>T 1 ^ 
-Silfe^J <hte^ l^i^-S-fe^^ * ij >w© [~efc^>^HJ ©-5*,, 

(Methods in Enzymology, , 100, 448- (1983))-^P C R& (Molecular 
Cloning 2nd Edt. 15 ^, Cold Harbor Laboratory Press (1989X "PCR A 
Practical Approach" IEL Press 200-210(1991)) (Cck^K ^H^te^tf 
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tZm-to KgttfcJ\ ^^7* V vW&StMi^cD&^v/-?? 
Jffcu- Kt § D N A ©illftf Oti^ll^ffl I 0Jx.t*OT©ck? 

(M. Igarashi et al Science vol.259 pp77-79(1993)X £> 5 I^ti^M© 
ft»£PI±iStt (J. A. Davies et. al. Neuron vol.2 ppll-20(1990)-^M. 
Bastmeyer J. Neurosci. vol. 11 pp626-640(1991) ft if) t££ij<8>Z 0 Efcg 
R«li5*SStt©Sd^ft{iS:itt (M. Igarashi et al Science vol. 259 pp7 
7-79(1993)) dPL^^ftTl^ri^ HB#Htix * U >W^O 

*-h£ffl^52rJ^ **^«»Sl!LfelI!IH^*ffl^*Sr!£ (E.C.Cox et. 
al. Neuron vol. 2 pp31-37(1990)X *3^ttKli#^£jfctfc UfcgeSt 
(Neuron vol.2 pp21-29(1990)> W«©g6R£ U # 
V-AICB«fiJcL/^fe©*»*4H^-*^Tffi(C.E.Bandtlow Science vol.25 
9 pp80-84(1993)\ fcS^JiJIM&RjrifS^ Uttt^J: -5 K&gE UfcnJigfl:* 
>'<*H£ffll>S2r& (Neuron vol.18 pp383-396(1997)) ft if ^*r#£T' 
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il^O^^TiSS UrtittgfcBllS (Banker t>©li^fC i SCulturing Nerve C 
ells MIT Press(1991)£:£)H3tf U 5fei-izE-</c J: 9 ttJ&ttCD-feT? * V 

*<jgc«<DtC3fe^/j:i^ia (am^fti*3 0^b>lNFlS) jWgBSLfcB#j& 
£<t£< Iliac IsXm&VtzHm&ttMt bt«St5Ci:^Ig-C*5e 

■b-f (Development 101. 685-696(1987)) &EH>£ C <fc IZ £ *3 % 

&&&&ton&mmi&<Dm0ipiz&AT'£ts;^z t ^tt-ts (a.s 0 

phia et. al. Cell vol.81 pp621-629(1995))o 
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#UTl>&*:a6. in vivo"CttJ*gWg©#gm*-r *ffll*iJfMi*»J£-$-£ 
di(4^firiIffiJtT?*f)^ iI3t. JtlE© in vitroCD^&^ffl^Tiffl 

^ff9o Cft^fiin vitro©;£}£T-&&7t&&* 0> fitot 

135/250 ^ttST^-SiSWSflP^SW^fiSOttilittiaair^LT 
a6(J. Cell Biol., 106, 1281-1288(1988)v Science, 259, 80-83(1993)). 

M*v7 * y >W©&^ >^Sf^f;f£>*u <k 9 te£(TcD 

y > hv-r >rti:fitu t?7* y >©SB-fS3ii;:ii;:*i£# 
III©*"? "7* y > K^-T ^^©^1 9 8&0TX^N°^^>K*^'y v> 

i'Slijgtt^f btl^^-^fc (&j£0#%m#JSOo ftoTSema III 
Cfct^Tte. ^19 8&(DT7>'*3¥>&ib<fel!kmmizm^T*&Z>t^7L 

Zti&o gBo©-t?v7 * y yic&tf £ c©&i[:i^t§7 ^ y ®£it^ 

X&^tZo Sena IIIM©-ir77i 'J >i:fc^T^ :©fe|0 
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fl&l^TSema III©|g 1 9 8 ftirfg^-T £ T $ 7 BB^JS^- : 3 (CIS 
*OT ^ y^SE^iJ*. H2 0 4&©^Ol/* 5 ^KT**^ £fc 

&±©*DH,<£ ^ H?77 * 'J >W©W$"-5$£t£*^ *©3fegfc* 

Ol\> 4$!^ @e?iJ#-S| : 3©7y Ft77t U >W©I2 0 4&©;7;t/^ 
S >& x *S^JiB29iJS-^ : 6®t y >W©»1 6ffio W 

T $ J&*W&\sfrr>1z'?7 * 'J >W©Ste£g&#3-a-S«£ra N ^(ft© 

y >w©w-r £ Kits >^^»*ftss!-r*c t*< 

nJtiTfe^o £©«fc9tt?gtt©**9iLfc3fc£*>'<*KJ;i % ^£E©:$:?gBj§ 
©£2 2«lfil©^tcl5tt©int*ffi#g©#Sttl4!lS!l < !: UT^UtHSf «t 

tt*>\ *«lfllJC*J^T r^#$tl/cT * JWLl <hli. Cell, 75. 1389-1 
399(1993) ©El 2. t> b < {i Neuron, 14, 941-948(1995) ©HI 1 fCfc^ 
T. 50K ^±©-^7* y >m&?-lZts^TT * SMtiim—ttZZJ:?^ 

3) -try 7 * y >Wafe?<bX h y > KJ^ftTT^-f7'J 

t5DNA 
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iuibdnacd^ rse?'j#-*f : 1 xiiieyijs-^ : 2 »ne<K©tftsie?ij 

U i/Witfis? © <fc 5 <iU E^iJ#-^ : lXliEyiJS-?- : 2 £K«J©*ftSIByiJ 

«ili*;l/A7 ^ K»K : 45%(v/v) N : 5 xSSPE. Um : 42°Cf§^ 

O^Tt^^yiJ ^-f X £-feK : 2 XSSPE. : 42 0 CHS©^ 

Ai^aKifccDNA?^^ y-^tf t,ti5o y-^ 

V^te^ #Jx.l£Molecular Cloning 2nd Edt. (Cold Spring Harbor 
Laboratory Press(1989))^©g#»£#fll-r £ Z. t fl «fc 0 ft r> Z. tfrX* 

#3* £ ti -5 o iffi %mms &z>^ \* mzm t mm ©nat? i**b m # m 
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v - * wr * t> © # £ ti 5 o 

: 5K:Ktt©«£E?>k Stf/XttE^JS-^ : 1 0 KIBtt©ig£EyU£ 
^tt5t hl!©-irv:7* U VWitfc^^tf £*l* 0 C C -CE^JS-^ : 
4S.0 f E?iJ#-% : 5 KliE«©££E?!Hix h hM-trv^^- y >W© C5fc{|{iJ 
©5 8 77; Jm (MJm^ : 6) Kt5DNATft,T, E?iJ# 

: 5KSEtt©*6gE?iJliE?!l#-3- : 4 CIE«©ifi£EyU0;*--:7*> y - 

m&mu t * u >w©n*#j© ni7;;i (E?!i#-sf : 

1 1) h't5DNAT?*5o Cft£t H-i?v7* U >W©DNA 

TPCRKJ&S-^CiJCj;*) (McPherson «»©*Bi|^ J; £ PCR(1991)IEL 

BtJieUfccfc9{r rEfllS^: 4XliE?iJ#^ : 5 Kiei&©i&gE?iJ_k 
rE?iJS^ : 1 0 fcgE«©t6£E?!!J *ft*'*ib f>t-?7t U >W© 
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*HBJ0^3©.t6«iii> WZ?m-% : 7lw£tt©tSSE?iJj^£>;&:*DNA 

- Z -C rE^iJS^- : 7fcIE«©££E?»|;fr>&tt*DNAJ <hli s t77* 
'J vPhIT'J: < &ft£tltz 7 T i SWtfrbtZZmm (Gln(£fcteArg)-Asp- 
Pro-Tyr-Cys-Ala (£ tz teGly)-Trp) fC»l©E?iJ (Gln-Asp-Pro-Val-Cys 
-Ala-Trp) *-SE?«<!: 1X3 - KtSDNA TT09073J ©E?iJfl!?R£t> 
£tC. * ®^«1E?IJ*^ bfc D N A ») s E^iJ^©E^iJ#-^ : 1(1 

S/:E?iJ*©E9U#-^ : 4KEfi£*Lfch U >W©i&gE?U© 

*922&*>^*1117ifl[liffi^^-*DNA»r^-C*So 

*flg«©iH5?li> ETUS^ : 7 0DNAiOM7*'J^^-i/g> 
mK&t) fiZ>$>(bx*hZ> t)\ g;Wmz\*^ fflfctf TINS, 1 

$ zizmftWfcimz-tfMT<D-%mz ion? z 0 

IP*>. E^iJ§^ : 7CIBi&©igSI5?iJ^£te3DNA£yn-7'£ LT. 
&fi»&©*&»fcfr &H$l!UfccDNA7'f7*7U-ifcli7 e /A5'f/5 

c D N A 7 -tf 75 U - £ LT A© *«#&&©*&*»£*© c D N A 5 
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m^i*m&(o&oi'nmm3i-7f;Ltzg>ft^ tins, 15. 319-323 
(1992)^ ct a* c © 5 1 m xmmi^m, $ nr c * & if £ ti z 0 

£■3- K-T -SDNAJ -e^^^o d * l) > FV -f >J tlU 

Cell, 75, 1389-1399(1993) Neuron, 14, 941-948(1995) 

^IBtE £ tlfcffi^© 1 0*1© -trv "7 * »J >(G-Sema I, T-Sema I, D-Sema 
II, H-Sema III, C-Collapsin, Sem A, Sem B, Sem C, Sem D, Sem E) © 

— ScU fr-? 300-600©T ^ y»SIS^e»/j:«E?U-C«fiJc$tLS FV-f> 
*^9o ^i:if* oi^oibrii, 3 0%&±<dt i J »a<— ttst 

«\ «itfBlV7h^x7-i>WJ>^tt«ODNAS I S Ver. 
2. ktup=l, cutoff «1 (DgzftT'itWt? & d t~Ct£ £*i£ 0 
L< tt^.ffiftio 1 0*@©-t?^7 * U y©-irV7 * D > F> >T >i;::fct^T& 
ff^nt^S 1 3®(Oi/^-r>C > (d©Vx?M Vte^tf Neuron, 14, 
941-948(1995)© 942HE! 1 K&^T^- 9 £ nt^5 *>©*^{f £>*i£) 

77tU >Witfe^*^»f £*l£o 
#3&HJJ©IS 4 ©«&»!*. B0E*HIW©» 1 ~m 3 JBtR©^-rti*>E«© 
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Z JWtWffil&fi'tZ? y b-trV7 * U >W. £ £ ^lil£?ij#-?f : 6&.tfE 
?U#-*§- : 1 1 KEfiOT ^ y ®ffi?iJ£W-T£ t h-tr^7 * U yWfrmif £> 

jwtmm<om4 0tiL&Lm<DT i j w&mfr tntLbti, t h©^ 

M-feV7^- l> >WttE9U#-t : 1 1 KEtt©7 ^ y^E2?iJ©^2 8&E*» 

m i ~% 3 ^©^-rti^is«cDit^^^-r -5 c t \z & x'# z> 

^7>y h-t?77t'J>WcDNA^ N pET, pCDM8^Mi 

t* WH-C* So 0iJ*-(2IfrMJfe?ii<h btli, COS-K COS-7. 

DEAE-r^X h 5 (F. H. Ausubel ^>©^®{C J; S Current Protocols in 
Molecular Biology, John Wiley & Sons (1987)) 3?£>&ftKD:2r&&£il'> 
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7**) >w*<y -fe^-^-ng^-rsc^Pis-rscitcfc*), ±&©»& 
©#gK:*rr ^MS'tt^s-r s c ^n<s 0 *HB^©ig 1 mm 
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107 ^ Jm.WMO'm2 0 4&©?Vl/* ^ t/:t h-t?^"7 * y > 

WKfct^TttE^J*-^ : 6{Ctefio©T ? jmw.nv>%\ e&oyjv? I > 

0 4&©$OI/* 5 >KH*f UT> t/cE^iJ#-f- : 6twfBtE«D7 * 7 Kfi^J 
(DM1 6 i >K»-**LT?T9©*<M* 0l\> *©BSU *>£©7 

fcia*©7^ jmmnom2 04^ e?ijs-*§- : 6{rie«©-fe^^^ y > 
w©mi 6fficffis-r*&BJc*-5 7 5 UTafeas*fif9©*<M* 

»g©^£ffiiiai <t 5 1> © * n 5 o 



y5>J-*>&^D-i>^$tl«DNAT*-9^ E^iJ#-¥ : K E3« 
-*f : 4X(2E?iJ#-^ : 1 OKIE®© 5 v hXlib hM-fev?* y >WDN 
A©£j>tt< ife-^^/,j:§DNA<!:7 h y htt^ftTTvW 7* 

^ o— — V^°©73}£{i> Molecular Cloning 2nd Edt. Cold 
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Spring Harbor Laboratory Press (1989) U < i&^ZtlTis >0 > M 

£r(3> 0fl*l* TINS, 15, 319-323 (1992) RCf:o?lfflXiii:|iEi^9 
:^T*5o 2*:P CR&£fflt,>3i§£li. McPherson ^©igl^f;:^ £ 
PCS (1991) IEL Press mizm^rf o Z. tfrVg Z> 0 

±3^£>£:<5DNA»Ttf\ **^(4KDNAWffr©— *tg COIL £>S^te 
fSfiltt) O^JI© tr 0 #^©m71Mi©DNA©||t*#J<*:LT 
14. T$ y&*=J- K^Sfttthtg-SKRWr-fx 5\ 3' fe^D^I^ 

©> ^<ifc67^ >'SU£Lt©«#J:*)/j:5'*:/f- KTfc&o 
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-if-r x#6t s JWrchzz. tiz.&z>i)\ b< (28 7 ^ ym^x±(Dm 

tl^^zfi- K*<*F* U\> i^^f- F(2 N 1 0-2 OflgffOJS^fc©-? 
fefttf^f- K£fiJc£Bl;:«fc0£JiM-*£<fc#T?#*U gtr>*>©T*ft 
i£ 3^©«fc^I#ift^i£f;: «k *) S9$g $ti/:DNA^ ±&©»«&*fflll&*8s 

*¥£w<omi 2®mmit. *mwv>mi nnt©^-^ k©?*>> nm 

©#Siw«bT(E5iWt=ftffl-r5fe©"C*«o S^T^ Kti, fOIESB 1 1 

t^y?- K^7 7 * y ywou-fe-^^-, ^§^ii-t77 * y >w-&© 

&©£pi«u nm(DWM:umi^m^n-r^t^^^ti^o c ©£•?/«£ 
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*i^0gi 3®iti^ *mxcD%i llio^K©^^ mm 
t?7t y >woi2 o AtiLoyjis* i >m. cm^m-^- .• 6izmM®t h 
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K*firfo 

h\ t>b<liv T>^-fe>xRNAX{*T>^-t?>XDNA^«t*ci:D¥ 
i9tit77* 'J >W©36S*«lS|f SlW-ettffl^ni^ in situ/N 

h^®^## ("Antisense RNA and DNA" WILEY-LISSflJ 1992 P. l-5(k J. 
Med. Chem. 36, 1923-1937(1993))^ff £*l£ 0 z. ©4k#lft^tfc#te. 
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So 

®^^7t »J >itfe^F©3--r^f >^3B# % 5* y >^SB#© 
^-2.4.1-2.6.6 M (1992fiJ> v> * - • ^ - • n >j # (cfeifcSft 
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c DNA7 4 y-y 'J -OX? U ifc-S^teEH • t£$r^ • 

*^HM©H1 7©*8Mtte. ^HBSO^TCDitfe? (DNA\ 

JSJcS«l*JC»t^r^Si:(r^Rr#H4*<^ift$tlTl^ (Nature, 383, 525 
-528(1996)) 0 fegE&fcfct^T^ *SlO*77t 'J >*<B>J > 

^^©»*&^?¥«l^ptrBg-^bTC^Cl < ^:*<^R«e$nTC^-5 (Proc. 
Natl. Acad. Sci. USA, 93, 11780-11785(1996)) o &3«© 

l>5dit»^«$nTl^ (B.B.R.C., 234. 153-156(1997)) 0 W 
JS^©RI#t>^ift$*lT^S (Proc. Natl. Acad. Sci USA, 93, 4120-41 
25(1996)) 0 
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ttl/lOJBl'K Ii:!iffl(li l/100£lTtc/iS«k«5K-r* o loi^ia 
xn^ntz^z^y * y ^W7>^i-x Mete. tfe5E©2|5:«Bj©SB2 IB 

*^Bjomi 9®iil^ #5&HJJ0£l 81iOX^ 'J 
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litl 9mm<D-t^y * y >WT>^zj'^x hT&£ 0 #369J® 

So 

#S&HJ3©3S2 l©«S«fcU 4X14311 5JS«©T>^-fey 

#lT*&S<b©f&l£^tt£ftTl>S (TINS 20. No. 8, 321-322 (1997)) 0 
Xli3gl 5 mmOT ? K*fcli*©ft^ttfcfil|i{*£ffl 
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-^-S^&fl&t^T^ Z<DT Z/f-\z U £ F©£F£ Ll\S: 

8-2 5±gg#W U< «1 2-2 58fcE®t><aa<W5, 

SPi5< fcSfeiAtr^i &^T-£>3o 9#^-fHE1k 
JBfiBttK&tfSa&iW). lnM-10//M tftgSi-f 5 o 

^^^^©^fflllSfCiife^^^A^-^in vivo& N & !>'{*^T£> &;g©ifflj}£ 
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1994^ 20-45H. ^fJH*. 36(1), 23-4 8 (1994). mmm 

&Ptn, 12(15). (1994). *?J:CfCtie>©§lfflXiK^) in vivo£# 

in vivo&<fc UTIis frfl&^^X^ffi^&^&Rtf-E-CDffe©;^ (B 
1994¥4^^-s 20-45H. ^fUSI*. 36(1). 23-48(1994). 

mas^nm. 12(15). ^M(i994). s^cn zommxmm) (D^-rti 

ex vivo&i \sT\$±ltt&VX9\-\Z-? 4 ^a-r>^x^-> 3 ij > 

KJckos-^^nso &t. ^^^trs-^-r^^. 

SfttSCttT^^o in vivoj£fC£^i§:-^£*l3t|£{i. (#J 
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*fci*tti»£y #v-a (•tv^-i'^-ryux (hvj)-u #v-A«gs) k*? 

iMTti. MS!k 5f»*££ik »^»«»ttSe5W/j:^oy #v-AS!5W©jg 

WKil^ 0. 0001-lOOmg . *F£ U < 1*0. 001-10mgT& *K 
1@*>L< l*2@JEt±S:#-r*o 2lHH^±a#f 5t#«iiB*-5^Jiai 

2) t77*'J>W©fti^^^g 

K*g£U -trv?* y >w©gtej&<tti*!l£*u ^*E#Mofl^ 

^(Sii $ ft -5 c t if^fL h ft & o 

\m *> u < a 2 m&L * o 2 nj^LLts^-r * t * (23 b & * ^amm 

36> 0J*tfWttrtf:a-^-*-*<!:£li^ — E^fc ^i&W^g ^^>2g N $?2 

34 



WO 98/15628 PCT/JP97/03549 



KfeMIr Z z t iz J; T fepTtlt?* 5 0 

3) -b77* !i >W©^^f K 

t57; ;»^wtsci*#tit5W K#3*tf £*i* 0 tt*?ia 
f©*sii> m#pi*. im^mm. ^wt&mm, rnxf'j >y?Pi«© 

;Ht»#'J^7"f K0i!!»Mbx Jft^^s &#*fco^Tti±K T2) -fer 
v7t'J r/W©3fc&* JtJ ©^£#M£ft/c^ 0 

4) -trv?* U >W©£t# 

g£*fai/tt*©§^Mfc, tft#*lwO^Tti±IS T2) •t77t , J 

>W©&^ >/^|fJ ©iIt::§Ei&©3i0T&3#\ J8U©3r?£ £ UT. 
Nature, 343, 269-272(1990) tiTt^S J: 9 Ki x ^ y ^ o - ^- ;l/fit 
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on Ammo* >'<?m±, ^unmow^z^Lxnmmiz^m vmz 
ttmv>*-w*v >w©it^1f^^i#oT-rti(^ JBJT©:*r!* (b* 

-fvT-*^? 1995^ m±n. «to T^wa^:, m&vmm 
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lit ^tfe'ii^ 

(Cell, 75, 1389-1399 (1993))> ^-t?7 7 t U >W©lfe?iI N 

h-tr-77^ U >WDNA7'D-7'TvN'f7 J 'J ^XU t77 * U VWm 
RNAM^fi^fco ^L/->15^g©RNA^j^l/L/Co JtElte* 
- h^;*-^-? A©££^£^U 18S > 2 8 S >J *;y-ARNA<E>&g£ 

Kli. ^ti^ti, 2 8S N 18S'Jt*V-ARNA 0 

1212 : ; -^>Mffiiz£zife&m&vmfc<D&Mnmmx*v>*^7 * u 

Ky;l/nf-em§UftlifrU 7^^-|:7"D-yf-f >^ 32 P-C^|^b/C^ «y 
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RNAIga^flJ^aB^^o E12. E15s E18. POl*. &*JI££12. 15. 18B 

<%o &U-V15jug©RNA£j5}<i&L/io ±SIJi^-- h 5 V*? 1 ? A©;j* 
HT-£><9. 18S, 2 8 S y**V-ARNA©M£B©£agrcij*Lfco 

tlx 28S. 18S© UaKv — ARNAo 

S3 : -fev?* y >wge©cos7iBBiiac*5^*5i3i*^"r*siSctt©^ 

So 

t77*'JyW©li/5X; K (pUCSRa-rSWsense) ^iiU Z.tl 

-77* U >Witfe^^igS(S]^{clfAb^^vX $ K (pUCSRa-rSWanti-se 
nse) (EJ^AS) 0 K#ASfc 3 B B HJHBte*0JR U MiB 

$**3S»!l,rt:o J^®#£SDS-PAGET'#!it£x jJt-b?7* V >Wfjt&£ffl^ 

(710-731 : APPSGTTSYSQDPPSPSPEDE) %v if ^K&g-T 3 d 

<hiaotifc 0 n©^#j{c-trv7 * y ywiai©A-> k©&b£^l 

/Co S©£#JJ~#iM:v-77 -©#;<> KOttBi^Jl (kDa : 

KM* ±^7 * y yw^tscosmmom (w) *frjra©cos*mi&©]R co 

#60. lmm 0 
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K£ h5 >*"7i* -> g >UfcCOS«HJia3&>€)8S»!U^:ttJftttJ«J (H) 

#i cs) mizTjkLfzmm mm Ktz.&£oizma^ H»c4s^ra* 

BI6 : y -If ^#flCj:5^{*:|ijj|-C0-fe-^7 * l> >III O^^^^^ 

-7^7.-feV7 * U >III DNAyD-7'T'^^7''J^-l'XU -tr^"7*'J 
>III mRNAlTO^I^o &L/->15#g ©RNA^-^cKjL^o 
±811*:*- AOMl^U 18S, 28S 'Jt:v-ARNA©& 

©2#©'<>K(*. -Srtl^'tU 28S „ 18S ©UtKV-ARNAo 

S*W«Cllll^r^«Maniatis^lCJ;r>Tim$tl^: Molecular Cloning 
2nd Edt. (Cold Harbor Laboratory Press, 1989). Ausubel & K «£ Tigi 
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H £ tlfcCurrent Protocols in Molecular Biology(John Wiley & Sons, 
1987) fe«kCfmS*^Ef4^WI£m«iJ«WI£aJ«KcD«Biax^||iftyD h 
3-^ (5fiffl*U 1991) &£®^< ©ajJ»Ki¥L<§2*&£ftT^£ 0 ffi* 

*^*iyj-7>KW^^) 0f^-h'-^-i7f>f - (dbEST) 
$ y»E?U£=»- KbT^*DNAE?iJ*tfe*b^o TO 

Kfr bta *E*J (Gln(* rt: (iArg)-Asp-Pro-Tyr-Cys-Ala(^ tz l2Gly)-Trp) 
<ir<&l/tE^J"C*>^Gln-Asp-Pro-Val-Cys-Ala-Trp^— SPE^Jt L/T3- F 

fc> coE^j^w-rsae^oi^u^^s^fljfc^w-efe^^o 

T09073^Wr^itfe?g)%^5»^ 
_hfBT09073£— SBE?iJ£ brWt5Ife?©36S»t*y — tf >j*ic«fc 
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VM^tZo T09073tet M^Fh'Oc DNA?^^ v -&$k<ommt LT 

-i£ (it#x *tt£fc- ; HI*ES*1991*e9& 1937-1940H^ ^7 • -xa • 

89^ 4. 2. 4-4. 2. 8I(/U->7V->i>f 77> K?M V---T 
-Yiyxtt)) fcifm^fco MMcawSi:. tt(3ajUfc«L*Ug£fc?)l 
■Oal©IEttS* (4H/7-^>ft->7>is 25mM? .x h y A (p 
H7. OX 0.5X1M/=JS'7K 0. lM2-yyl/*^ hi^y-yU) &Jdx.#IJ ho 
>**y-*--f -tf-£ffl^T*#< **yt^XLfc 0 0.1 ^£D2M 

i^tt hU ^ A ( P H4. 0). — ^cr>7KS&fn-7 * 7 -;K 0. 2S©^ o n^-wl/ 
A-^77; /l/T^3-yl/(49:l)*jDiLT»b<ji^L^:^ JSS^LTtK. 

tgCD'CVZfn^JUTJUzi-jV&tiujL -20°C l^Mlfcl R N A £-js 

tt^Tx ^T(-aiB^Sii^©^aTRNACD1im^»<i:y-1f -y 

t K ; S-#ti > l«T^'p-xy;Unf3T'm^ig<S&L//co <fc©y;H£50iMNaOHT20 
^fflfii^l/fc^ 10xSSPE(C CTl xSSPEitiO. 15M ttftth'J«>A, 
lOmM'j >K~7K^^- h U ^ A, ImM 3-=f-\s^ : JT % >m%m—± h V ^A 
©M£$l£pH7.0 »wH«!Ufct>0«:^-r) *-C40#R8JS£9 Ufc 0 *©3JU 
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T@^U (0. 6J/cm 2 ) ^-If-i/ 3 >j:ffll>St^f d 

^D-^iLTIi, T09073© 5' M 196&£**«fc*)ttSDNA*rtf-££iifc 

^T^PTiilfcfeO^ffll^o M^'J^t*-> g >gj6li, RN 
A£-^n -r* >jr\st:i-<f o ^iT'o-T/DNA^Jiie (2) iritis 
OM^'J^t*-y 3 >^*T-42°C48B#P^@UT^f r>/c 0 KJfcSU 
^-f o >M£42°C©2XSSPE. 0. 5X(w/v)SDSifei0#IB 2-30^ UfcSU 
MK. 55°C©2XSSPE N 0. 5XSDS(w/v)tfi-C10#IS 2-3Hjafe# Lfc& x JK±© 

BAS2000/ <>r t}- -ry-^T^-^^r if -T-^tff u/c Q ^©iss, 

6bp ©DNA^fn-^^n-ytrffl^TCOae^ 1 ©^^^ n-^>^*U 

bfcmRNAt7 A^lf „ zfV- (AZapII) c DN h=> ^ -73 U — flMK 
I^©^ftf:t c D N A 7 ^7 'J - *f^lS! Ufc 0 i^t, CCDcDNA 
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a^iJ ^V-tf-v'g Zd>i-^ d >M<i:7 p a-7' < i:7y:^32p T .^^ 

yUU^196bpODNA»rM- (77->tAM^77^ADNA7^'J 

iWyj^t'-i/ 3 >jg» (45X(v/v)*fcyUAT 5 h\ 5 xSSPE, 2 
xf>Aj^g$ (fnftfr&ISgJBX 0.5X(w/v) SDS . 20Mg/mlifyffi?D 
NAOfoptlfclg®!)) KAtU 42°C4mrHtifrW-$-Z>Z±lz£ir)ft^tz 0 Rjfc 
t>fn>I^ia-C 2-3IH 2xSSPE N 0. 5X(w/v)SDS*-C10#R82ffe*£ L 
fcflL WIZ^ A2VX- 2-30 2XSSPE. 0. 5X(w/v)SDS*T10#JB8l:i£ Lfco 
d 0 Lxnt>titz7 << ;l^-£BAS2000 *4 t - 'JTi~^ <i if- 
±7 -f 71/ TMBtfrU Qmom^y^i-^mzo m®L'>ri-JU(D&: 

?&&nb;te 500^1 xxxA(SM)A' 7 7r- (lOOmH MtF'J^A, 15mM 
S6»^^**>^A X 50mMhUX(pH 7. 5\ 0.0185 » KAtltfigU 

ftoTMSU cDNA^yt-h^o7 7 -^; K©-f > fcf*'"EJ 0 tJb 
U^-fTo/Co i-tet>*>^ —&.K?V-—>yfrt>Uh>tltz4me>is>yj\' 
y^-^^^m^^f^^^tl^ftL 500// 1 ©SM^<y7r-ICA*L20/£ 
1 PO*;l/A£ft]x.*:&4 < C— tt#Ibfc 0 :C7 7 -^|j[ 250// 

L-lBlueMEF' 200 //l > MtC. 1 #1 © - y ? XT *>X h (ExAssist) ^ 
jW*-7 T -iS OlxlO 6 pfu/ml) <t*«1fx 37°C15^Fb^«U/c 0 86^ 
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Tn 3ml Cx;H:-Stt (0. 5X(w/v) ig-fc^ h 'J ^A, l%(w/v) h h 
U^h > (f-f73tt«), 0.5K(w/v) ^f-X b i^r* 1 

3*t«!) *fi£»5M3KBMfc*- HJ^AT pH7. OtlMD £jta*.T37°CT 2 
-3NfHiB<b9*»U^o 2000xg 15^ra»^ UTSi*:^^b_h?S^70 <, C 
15MfeIlfc„ Htf2000x g 15#HS^[>U ±}|^cDNA 

-< b^m-otzy T-V ^ K©«ff«[i LTlHliRU^o :o7 7 -y 

5 K©#fip»U0-100/*l £200 /*1 ©*B§ffi S0LR(0D 600 =1. 0) Kjg^U 
1555-F^37°CT'^#L^^. T > hT-> U b ic 10-50^1 £#37°C— 

<^("s %z>fttz c DNA^ n->©4gSE5U*/<-4->ai;l/-7--4t©37 

£fflWc 0 ifcJ£LfcDNA&£E7»J (4008±&g) £E?iJ#-*f : 1 1:, 
m^ti?>^r-'f>V-'r^ u-A (2331JSS) £E?>J#4§- : 2 (r N 
*/=7 5 Ai?E?iJ (776T £E?iJ#-% : 3 fc^-r o 

'J>Wt^fc 0 ttfc, HJ6«2aa f H160!I3-e^ , D--r«i:UTffifflU 
^T09073O5 '{|iJ196 i&g*tS&#te. E^J*-5t 1 K^-T-tr v;7 * y >Wit 
e?01561SB^t>1756#B©JeaE2?iJ( E?"J#-*§- : 7 Kii58©Ey!J) fr 
*f*C"T* fectiofco E9iJS^l y >wae^-© 

1561# B ^ t> 1924# B ©t&gE?iJ (i> 364bp^ £ 5 T09073©E^iJ±g{I 
*fUT87%©— Ife^Urt:;:^*^ T09073^t Ht-77t'J>Wafi 




PCT/JP97/03549 
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t h8MS<kiiflfi«©cDNA5'r:/5 y y -->^u ?o->#io3£ 

©fee ^«J3 il^itO^-^T'^ a->#l03©£SE?iJ*8i£Urt:£;L 
5. 5' fli]HE?U#-^: 1 OKKtt©333*K**fr£/.j: 

*cDNAE?U£x £fc3' mizm,¥m j $ : 4KEtt©2315£S*h^£tt*cD 
NAEJFiJ^trto-Cfe^feo - © -5 -£E?iJ#-sf : 1 0 i;:Kffc©£2£E?iJ© 
£T©£&#<!:. E^iJ#-t: 4 fwE*S©££E3WJ©mtt:^£$&1761&*-e 
©SB# (E?U«-^ : 5) fcU ^--^>y — r>f U-A©— QST*-S 

<h#x.£*U E?U#-*t : 1 0twgEtt©*SSE^J«Jia^-«lllfiOT^ / 
^E^J^ttS^T^ K (E^J#-^.: 11) jr. ZtzW-mm^: 5C8E« 
©^»E^iJ{ia^-r^587T ~ K (E?iJ#-f- : 6) d 

©*tJS-r£&e©E?iJ<h. 8 2% (E7»J#-^: 11) Rtf92% (E?U# 
•^:6) ^-ttSCi^bx P^l^cC < t hM-trv7 * y >Witfe^© 

tifcE9>J(T09073) W\ * o->#103KJH^teE?iJS-5f : 4©^922{i*N 
£ 81285ft Kffl^U £©£#?©£aE^98%©— 8t#iga6£*ifc 0 
fc*>\ ±E^ n->#103©^T hSB# (t M-t-77* y >W© c 

DNASB#) ^pBluescriptfCilfi^iAA^;:^ X ~ K (hSW103) £E. coli 
SOLB#K#AbT^£ft;fcJB©e!fc#Tfc* E. coli SOLB(hSW103)li. & 

Mm-o < tfrum usif 3^, iisffiK4^miaii?5ii:^ 
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KStlT^* <M*EMom.7K : E.coli SOLR(hSW103) ; ^i£B : Wc9*£8 
^29B ; ^lES-t : FERM BP-6089) 0 

-fry?* u >w$m? >'*?m®±mmK&vz>&$itmm 

687 &~m776 mz-mm-tzmft) ^mm^m^x^m^^t, mm&n^ 

Sf22|i:07'7-fv- (5' -GATAAGGATCCGGGTCGCCGTCAGCAGCGT-3' (E^iJ 
#-*§-: 8). 5' -GGCTGGAATTCATTTTCCCCGGCTTTA-3* (E^iJS-^- : 9)) £flH^ 

t77t'j>wcDNA *mmz UTii^©^#T-p cr 

^COm^^nmmm BamHI£EcoRI£-e#J$rU l5jb<BamHI£EcoRIgB& 
"CMS X ^ KpRSETBC'f >b*ho^ z >*t^){Cffi^iA^. N fg 
g^T^X^ KpRSWinc^-^^o 

C© t t9i;L'Tit»tlfc7'7X; H\ pRSWinc3-fflt^T*BlKBL21(DE3) 
pLysS (Xh7^i?-Vtii) ^IKg^b, T>b°v>J >50;t/g/ml^# 

trLBigi&cK 37t:-t:1g<t U OD 600 =0. 5K*£ /cBf <&TIPTG£i&^ 

15#F B ^frU mW^m^LtZo HURLfc M#©*g;MEl£-SDS-PAGET?fg 
::©*!}§®TfSgt;*i2-/cSeinaWSB#r$> T l J 5fc$S#J 
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lg^*tUT5ml©*J^T- A ®. (6M^T- 'J >«S» X 0. 1M U >M± h U •> A. 
0. 01M h »J Xi£gfrH=8. 0) £ *DX.T «k < MM Ltz'ik^ B§fiaJBi±it 

h U A, 0.01M h V Xig^pH=8.0) T\ &i;:5f£*©C& (8M^*U 0. 
lM'J >Wti- h U 0. 01M h U Xig^pH=6. 3) IS^i 

mb/Co ^t±5©^JCl*^{±5^^1^-5 AfcMtritC^SRU SDS-PAGETr $ 

^I»J 6 

fit -fe -7 7 * y i/vm<*£ffrifc^*fca&*::5 * h-irv?* y >w©n:*u c 

*iStt©E9»JALTLPFSGERPRRID, APPSGTTSYSQDPPSPSPEDER£ § ^fitH 
tt^^K*^?£ (£lfc^63# (1991) 1345-1348H) K«J:*)£fifcU * 

Ifiiiat, 0.4mg^©in:l^^-7n-r KSi7y 3 '<> h £iB£8U *> 
■y-^O&TK&SEUfco iiim. mr&z: t\ZA^\\zt>tzK)K.2*gZ7 u J K 
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gM&aMSlwtefrS-fe-y-? * u >W©gggj 

(rAsp-Ile-Gly-Gly-Glu-Gln-Lys-Lue-Ile-Ser-Glu-Glu-Asp-LeuCDie^iJ^ 
£#*Myc*^*=i- K«DNAltfJt&#AU C ft^lggt:/^ * ^ Hp 
UCSRa izm\ (pUCSR a -rSWMYC) 0 

• K*cos7«Biiat:#A u zamzzmzmw u ^K^s^gT'ig 

OOOg. 10^P^offiS^^M<i:±m^55-8ib/c o ±» £Stci00000g. 

$ce>ni&&>b(Difcni***: v x ^--r x^t-2Ih]^ o 2<s»©2. 25 

MUjtft/PBSKJBftU 2.25MU«k$f/PBS$LL(;:fiJf U M(C^©±co. 8M 
bj=ii7PBSft£ML;fc8U 12000g. 20#KHg&Lfc o TflJ©ISL®fre>R 
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^T'-80°CT'^#L^o 

SS*<COSaBI&T|g^ bt^-S: tz 0 

& Z>IZ^ Myc^'CDft^T^tet^-feV? * U VWOilT'?^ ^ K (pUC 
SRa-rSWsense) BUlBil^^©^}*{CTM^^il^ Sfc©H 

BtlST'#/c(EI3)o 
fi|»]8 

T yteJ Zft-itio X h5-T ^Ty-fe^f O^&tCOl^TtiXiR (Developm 
ent 101,685-696(1987)){C^L<iE-<t>tLT^-S*^ HN**::^* t N * 

y >itfe^£#AbTi>tti^**-£**Abfc) cosam&a>£ 
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WMiHJ}a^«^i|fe (F12, 10&FCS, 20ng/ml NGF) *iC;f£U MfC-E-©7 ^ 
;l/*-±i" N 7 B^©-"7 h UE«kO«flfelwJ:*)ffi*)tfib^as#gfi|s* 

l^^Vi/^ur^t KTHSEU tilMKDil (ti/+ a 5-ya- 
:/*±SD *&«»&«S*l;:JfAU PBS (-) *-C37°C. 2-3B^iU; c 

V >W£#rt?$l±<^ *tlOl±T^f-5C«!:T\ tT7 * U >W©# 

#J2) . iK*ffi#g^-c#g©#s*<ttJ<M$nT^**>©<i:%^e,tiSo 

•tev 7 * U >W©fifeSR<jj§<6fgtt 

TKa^SioKIBBStteas (retinal ganglion) *ffl!fe£^S U Iflffiffi 
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12. 1 0%FCS, 2 0ng/ml BDNF)4 3 T\ 37°C— C0 2 << ? 

WLmTr-j&mwmcoBMmt&wi^istzo ±izmwft®~*imtcDjj 

^Jx.(«m (Cell 75,217-227(1993)) Kft^ £ftTt^3:£?££ffl 

-?7 *v ywz&mLtzcosMMt. Mmm&K? f^a 

U-tr^?* V >W^lib^^COSiJ|g<!:^i:LT N TfcOflj&feM 7 K 
&^©£H*i©;Sf&-eil3§5! Ufc;fflJ^$£iS#£l-2%CHAPST°J^t U 31 
$i^^TF12{C^f UT^*ft--5c: <i:{C«i;oTCHAPS^|^C^/c 0 15000g, 10# 
P^CDjs^T'^^^l^^^^. BCA^-y h (b°TX*±$5!) ^ffl^fcif 

o^T-semjg^sij^ btzWi, ±iZf&&Hmmm?£&<Dm>£*:ft-?tz 0 

#%0J 1 

Neuron. 14, 941-948 (1995)tCi5<a©-bv7 * »J >III ©@S?iJ1ifg£ 
irtCPCR Kffi&frl^ KpUCSR a tr-tr 77 * V >IHO^jt 

fcfe^&IB* &X,rtf 0 dOfSSlT'^S F£DEAEx^X >£TC0S7 
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t 



MtCagAU 2 B'&lZ-mm±miZ^;-£tL2>-te-?7 * y > II I C 
ell, 75. 217-227 (1993) iz I5«5©;£& tmnoJj&lz-C-V hV'&m 

198#fi©TX'<5 4 i i''«*<^y ^bl/T^fco -©19 

t77t y vnioigssgorx^^i^-trv?;}- y xomt 

@S?iJ#-"t3©-fe^ * i; >W©T ^ 7 ^12^ijT(i204#g©^;U^ ^ >^ 
#%0J2 

fcj&ffc v ^ X com * Offlttfr bRNA £IM u y -If* ^MVr&a- o *: 0 

mu<D?5 : m\z & -ox'a -?tzo -7v--7\z\*m%mi Ktemu^v^-t?^ 

7a-y>III DNA©560bp ©MspIWrfi-£ffll^ 0 *©Jg|| % 06i:^l 



52 



4 



WO 98/15628 PCT/JP97/03549 



53 



WO 98/15628 



PCT/JP97/03549 



WMtt : 1 
E^iJ©g$ : 4008 

E?1J©SHS : cDNA to mRNA 
'W^-fer-f-r ilfrfSM : No 
T >^-t?>X : No 

mm 

&M%i : 7y h (Rattus norvegicus) 

#^^^-rie-^ : 5' UTR 

#£&ff : 1. . 75 
#M£&5£L/c#i£ : E 

#ffc£^-rie-% : CDS 

: 76. . 2406 
#«£jfc3£Ufc:5fc : E 

#tfe^^-TI5^ : 3' UTR 
#£fefi : 2407. . 3977 
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e feWL%:$k~$'txi J % : polyA signal 
: 3978. . 4008 
: E 



GCCGAGGCCC 


GCGCAGTAGC 


GGTACTAAGT 


AGAGGCTGCT 


GGACGCGCCC 


CACCCGGCAC 


60 


CAGGCGGAGC 


CAGAGATGCT 


TGCCAGGGCC 


GAGCGGCCCC 


GCCCGGGCCC 


CCGGCCGCCT 


120 


CCGGTCTTTC 


CCTTCCCGCC 


G(XGCTGTCG 


CTGCTGCTGC 


TGCTGGCGAT 


ACTAAGCGCC 


180 


CCGGTGTGCG 


GCCGCGTCCC 


CCGCTCAGTG 


CCCAGAACCT 


CGCTGCCCAT 


CTCCGAGGCT 


240 


GACTCCTATC 


TCACCCGGTT 


TGCAGCGTCT 


CATACGTACA 


ATTACTCTGC 


TCTCCTTGTG 


300 


GATCCTGCCT 


CCCACACACT 


TTACGTCGGT 


GCACGGGATA 


GCATCTTCGC 


TTTAACCCTC 


360 


cccttctctg 


GGGAAAGACC 


CCGAAGGATC 


GACTGGATGG 


TACCTGAGAC 


TCACAGACAG 


420 


AACTGCAGGA 


AGAAAGGCAA 


GAAAGAGGAC 


GAATGTCACA 


ATTTTATCCA 


GATTCTCGCC 


480 


ATTGTCAATG 


CCTCTCACCT 


CCTCACGTGC 


GGCACCTTCG 


CTTTTGATCC 


GAAGTGCGGG 


540 


GTTATTGATG 


TGTCCAGTTT 


CCAGCAGGTT 


GAAAGACTTG 


AGAGCGGCCG 


GGGGAAATGT 


600 


CCTTTTGAGC 


CAGCTCAACG 


GTCAGCAGCT 


GTAATGGCTG 


GGGGCGTCCT 


CTACACCGCC 


660 


ACTGTGAAGA 


ACTTCCTGGG 


GACTGAGCCC 


ATCATCTCCC 


GAGCTGTGGG 


TCGAGCTGAG 


720 


GACTGGATTC 


GAACAGAGAC 


CTTGTCATCC 


TGGCTTAATG 


CTCCAGCCTT 


TGTCGCAGCT 


780 


ATGGTCCTGA 


GCCCAGCTGA 


GTGGGGGGAT 


GAAGATGGAG 


ACGATGAAAT 


CTTTTTTTTC 


840 


TTCACGGAGA 


CCTCCCGAGT 


GTTGGACTCC 


TATGAGCGCA 


TCAAGGTCCC 


AAGAGTGGCC 


900 


CGAGTGTGTG 


CGGGGGACCT 


TGGGGGCAGG 


AAGACCCTTC 


AGCAGAGATG 


GACGACGTTT 


960 


CTGAAGGCTG 


ACCTGCTGTG 


CCCAGGGCCC 


GAGCATGGCC 


GGGCCTCCGG 


GGTTCTGCAG 


1020 


GCTATGGCAG 


AGCTTCGGCC 


TCAGCCTGGA 


GCGGGAACCC 


CCATCTTTTA 


TGGGATCTTT 


1080 


TCCTCCCAGT 


GGGAAGGAGC 


TGCCATCTCT 


GCTGTGTGTG 


CCTTCCGACC 


CCAAGACATC 


1140 


CGGGCAGTGC 


TGAATGGTCC 


CTTTAGAGAG 


CTAAAACATG 


ACTGCAACAG 


GGGACTGCCT 


1200 


GTCATGGACA 


ACGAGGTGCC 


CCAGCCCAGA 


CCTGGAGAGT 


GCATCGCCAA 


CAACATGAAG 


1260 



55 



WO 98/15628 



PCT/JP97/03549 



CTCCAGCAGT TTGGATCCTC ACTCTCCCTG CCAGACCGCG TGCTCACCTT TATCAGAGAC 1320 

CACCCTCTCA TGGACAGGCC CGTGTTCCCG GCTGACGGCC GCCCCCTGCT GGTCACTACA 1380 

GATACAGCCT ATCTCAGAGT CGTGGCCCAC AGGGTGACCA GCCTCTCAGG GAAAGAATAT 1440 

GACGTGCTCT ACCTGGGGAC AGAGGATGGA CACCTCCACC GGGCTGTGCG CATTGGAGCT 1500 

CAGCTCAGTG TCTTGGAGGA TCTGGCCTTG TTCCCAGAAC CACAGCCGGT TGAGAGCATG 1560 

AAATTGTACC ACGATTGGCT CCTGGTGGGC TCCCATACTG AGGTGACACA AGTGAACACC 1620 

AGCAACTGTG GCCGTCTCCA GAGCTGCTCG GAGTGTAT(X TGGCCCAGGA CCCCGTGTGC 1680 

GCCTGGAGCT TCCGGCTTGA TGCTTGTGTG GCCCACGCCG GCGAGCACCG CGGGATGGTT 1740 

CAAGATATAG AGTCAGCGGA TGTCTCTTCT TTGTGTCCAA AAGAACCTGG AGAACATCCC 1800 

GTAGTGTTTG AAGTTCCGGT GGCTACTGTG GGCCACGTGG TCCTGCCATG TTCCCCCAGT I860 

TCTGCCTGGG CATCCTGTGT GTGGCACCAG CCCAGTGGAG TGACTGCGCT CACTCCCCGG 1920 

AGGGATGGAC TAGAGGTGGT GGTGACCCCA GGGGCCATGG GGGCTTATGC TTGCGAGTGT 1980 

CAGGAGGGTG GAGCCGCCCG CGTGGTGGCT GCTTATAGCT TGGTGTGGGG CAGCCAGCGG 2040 

JGGACCCTCAA ACCGGGCCCA CACCGTTGTG GGGGCTGGAT TGGTTGGCTT TCTCCTGGGT 2100 

GTTCTTGCAG CATCCCTCAC TCTCCTCCTG ATTGGTCGCC GTCAGCAGCG TCGGCGACAG 2160 

AGGGAGCTTC TAGCTAGAGA CAAGGTGGGC TTAGATCTGG GGGCTCCACC TTCTGGGA(X 2220 

ACAAGCTATA GTCAGGACCC TC(XTCTCCT TCGCCTGAAG ATGAACGGCT GCCCCTGGCC 2280 

CTGGGTAAGC GGGGCAGTGG TTTTGGTGGC TTCCCTCCAC CCTTCCTGCT GGATTCTTGC 2340 

CCAAGOCCAG CCCACATCCG GCTCACTGGG GCGCCTCTAG CCACGTGTGA TGAGACCTCC 2400 

ATCTAAAGCC GGGGAAAATG ACTGCCAGCC ATGAGCAGTC TCTGGAACTA GTGGCTACCA 2460 

AGACCATGAT CATGGCTGCT CCTTTCTCTT GGAGTCTGTG TGTTCACACA TTAGTGTCTG 2520 

TCCTCTGGAC CTGGACCTGG CCTTTGCCCA GATTCCTGAT TCTCATGAGA GATCAACCCT 2580 

GTAACCTTCT GCGATGGCCT CTTGTCTTGG GCCCATCAGC TTGTGGGGTG GAGTAAGGAC 2640 

ATAGGCCCCG GAAAGGGAAT CAGTGTGGAG GTAGTTGGGG CGTGTGTGCC CTGCGTCCTT 2700 

GTGGTGGCTG TATGATTTCC CAGTCTGCTG ACTCTGGGGA GCGCATGATC CCCTGACTGC 2760 
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CTTGAGATCT CTCCCAACTC AGTTTCCCCT 


TGCTCTGGAA 


GAGTGTGTGT CTATACACTG 


2820 


GTGTGCCTAG AAGG(XTGTC CATGTGTGCA 


TGGACGACAG 


GGCCGGTGCC TCGGTGCTTT 


2880 


TGGGGAGTCG GAGAGAAAGG TTGGAATGGG 


GGACAACTTA 


ACCCTCGGTA GCCAGTGAGG 


2940 


GAAACCACAT GCCCGTCCCC ATCACCCCAC 


AGCGCTTCTT 


TAACTTTGAG CAAAGTTCCC 


3000 


AAAGTGACCT TCTGGGTGGG AAGGGCAGCA 


GGACATGTGG 


CCCCCGTCCT TCTCCTTGTC 


3060 


TTTCCCTTCT GGCTGCCAAC CACTGCCGTG 


CCACCGCTGC 


GCTTTCCCTG GCTGGAGTGG 


3120 


AGGCTGAGTC CTCTGTCCTT GGTTTCCATT 


TAAAATGAAC 


TTCACAACAT TCTAAATATT 


3180 


GGGGGATGAC AAATGACTTT TTTCCCCAGA 


AAAGTGTGTA 


GGAAATACAA GCAGGTTAAA 


3240 


GAAGATTTGC CTCAGTGACT TTCACCCTTG 


CCCTAAAGCA 


GGAGTCCCTC AGCTAGCGTC 


3300 


TGTGGACTCC CTGAAATTGT ATGCGTCTGT 


GGACTCCCTG 


AAATTGTATG CAAAGTGTCT 


3360 


GTGTGTGTGT GTGTGTGTGT GTGTGTGTGT 


GTGTGTGTGT 


GTTTGCGTGC ATGTGTGCAT 


3420 


GTGTGTTTGA TGGCTTTCAT CAGATTCTCA 


AGGCCTTAAT 


GAGGTTAAAG GACCACGGCC 


3480 


TATAGTCACC ACACTTGGGC CACATGGAGG 


AGGTGTTGCT 


CTCTGAGGCA GTTCCTCCCT 


3540 


GGCCTGCCTG AGGCCAGCCC CTGGACACAT 


TGCTGCTGGA 


GACCCCACAT CTCTCCAGAA 


3600 


CTTGGAAGCT AGGCTCTGCG CGTGCTTGAA 


GGCACCACCA 


TCTCCCTTCT TGCTTCATTC 


3660 


T(XTGTGTGC TCTGCCTCTG CTCAGTCCTG 


CTCTTGGCCT 


GTGAATGTGC CTCGCCCGTC 


3720 


CCTGGTGGGG GACCTCAAAC CCCAGTGCTG 


ATGCTACCCT 


TTCCAGTGGG AGTTTCTGTT 


3780 


CTGCTTTCCT TGACAGCAGC CTGTGAACTA 


CTCACGAGTC 


CCCTTGGTTT GGAGTTCCCG 


3840 


GTGGCTTTGA GTAGGATCTT TGGCGTGGCA 


TCTAACCTAG 


CAGCATTGAT CGTTCATTGT 


3900 


AAAGTGGGGA TATACCTACC TCAGGGTTGC 


TGCAAGGATC 


AAACGAGGAA ACGTATAAAT 


3960 


AAAGCATTAC CCACAGCAAA AAAAAAAAAA 


AAAAAAAAAA 


AAAAAAAA 


4008 



I2?iJ#-S§- : 2 
@2?iJ©g$ : 2331 

wmq>w. : MS? 
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@5?iJ©fI3S : cDNA to mRNA 
A^f^f-f #;HS?iJ : No 
T V^-tr>X : No 

mm 

: 77 h (Rattus norvegicus) 

mmomm mum 
wmzm-?^ : cds 

: 1. . 2331 





: E 


















ATGCTTGCCA GGGCCGAGCG 


GCCCCGCCCG 


GGCCCCCGGC 


CGCCTCCGGT CTTTCCCTTC 


60 


CCGCCGCCGC TGTCGCTGCT 


GCTGCTGCTG 


GCGATACTAA 


GCGCCCCGGT GTGCGGCCGC 


120 


GTCCCCCGCT CAGTGCCCAG 


AACCTCGCTG 


CCCATCTCCG 


AGGCTGACTC CTATCTCACC 


180 


CGGTTTGCAG CGTCTCATAC 


GTACAATTAC 


TCTGCTCTCC 


TTGTGGATCC TGCCTCCCAC 


240 


ACACTTTACG TCGGTGCACG 


GGATAGCATC 


TTCGCTTTAA 


CCCTCCCCn CTCTGGGGAA 


300 


AGACCCCGAA GGATCGACTG 


GATGGTACCT 


GAGACTCACA 


GACAGAACTG CAGGAAGAAA 


360 


GGCAAGAAAG AGGACGAATG 


TCACAATTTT 


ATCCAGATTC 


TCGCCATTGT CAATGCCTCT 


420 


CACCTCCTCA CGTGCGGCAC 


CTTCGCTTTT 


GATCCGAAGT 


GCGGGGTTAT TGATGTGTCC 


480 


AGTTTCCAGC AGGTTGAAAG 


ACTTGAGAGC 


GGCCGGGGGA 


AATGTCCTTT TGAGCCAGCT 


540 


CAACGGTCAG CAGCTGTAAT 


GGCTGGGGGC 


GTCCTCTACA 


CCGCCACTGT GAAGAACTTC 


600 


CTGGGGACTG AGCCCATCAT 


CTCCCGAGCT 


GTGGGTCGAG 


CTGAGGACTG GATTCGAACA 


660 


GAGACCTTGT CATCCTGGCT 


TAATGCTCCA 


GCCTTTGTCG 


CAGCTATGGT CCTGAGCCCA 


720 
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GCTGAGTGGG 


GGGATGAAGA 


TGGAGACGAT 


GAAATCTTTT 


TTTTCTTCAC 


GGAGACCTCC 


780 


CGAGTGTTGG 


ACTCCTATGA 


GCGCATCAAG 


GTCCCAAGAG 


TGGCCCGAGT 


GTGTGCGGGG 


840 


GACCTTGGGG 


GCAGGAAGAC 


CCTTCAGCAG 


AGATGGACGA 


CGTTTCTGAA 


GGCTGACCTG 


900 


CTGTGCCCAG 


GGCCCGAGCA 


TGGCCGGGCC 


TCCGGGGTTC 


TGCAGGCTAT 


GGCAGAGCTT 


960 


CGGCCTCAGC 


CTGGAGCGGG 


AACCCCCATC 


TTTTATGGGA 


TCTTTTCCTC 


CCAGTGGGAA 


1020 


GGAGCTGCCA 


TCTCTGCTGT 


GTGTGCCTTC 


CGACCCCAAG 


ACATCCGGGC 


AGTGCTGAAT 


1080 


GGTCCCTTTA 


GAGAGCTAAA 


ACATGACTGC 


AACAGGGGAC 


TGCCTGTCAT 


GGACAACGAG 


1140 


GTGCCCCAGC 


CCAGACCTGG 


AGAGTGCATC 


GCCAACAACA 


TGAAGCTCCA 


GCAGTTTGGA 


1200 


TCCTCACTCT 


CCCTGCCAGA 


CCGCGTGCTC 


ACCTTTATCA 


GAGACCACCC 


TCTCATGGAC 


1260 


AGGCCCGTGT 


TCCCGGCTGA 


CGGCCGCCCC 


CTGCTGGTCA 


CTACAGATAC 


AGCCTATCTC 


1320 


AGAGTCGTGG 


CCCACAGGGT 


GACCAGCCTC 


TCAGGGAAAG 


AATATGACGT 


GCTCTACCTG 


1380 


GGGACAGAGG 


atggacacct 


CCACCGGGCT 


GTGCGCATTG 


GAGCTCAGCT 


CAGTGTCTTG 


1440 


GAGGATCTGG 


CCTTGTTCCC 


AGAACCACAG 


CCGGTTGAGA 


GCATGAAATT 


GTACCACGAT 


1500 


TGGCTCCTGG 


TGGGCTCCCA 


TACTGAGGTG 


ACACAAGTGA 


ACACCAGCAA 


CTGTGGCCGT 


1560 


CTCCAGAGCT 


GCTCGGAGTG 


TATCCTGGCC 


CAGGACCCCG 


TGTGCGCCTG 


GAGCTTCCGG 


1620 


CTTGATGCTT 


GTGTGGCCCA 


CGCCGGCGAG 


CACCGCGGGA 


TGGTTCAAGA 


TATAGAGTCA 


1680 


GCGGATGTCT 


CTTCTTTGTG 


TCCAAAAGAA 


CCTGGAGAAC 


ATCCCGTAGT 


GTTTGAAGTT 


1740 


CCGGTGGCTA 


CTGTGGGCCA 


CGTGGTCCTG 


CCATGTTCCC 


CCAGTTCTGC 


CTGGGCATCC 


1800 


TGTGTGTGGC 


ACCAGCCCAG 


TGGAGTGACT 


GCGCTCACTC 


CCCGGAGGGA 


TGGACTAGAG 


1860 


GTGGTGGTGA 


CCCCAGGGGC 


CATGGGGGCT 


TATGCTTGCG 


AGTGTCAGGA 


GGGTGGAGCC 


1920 


GCCCGCGTGG 


TGGCTGCTTA 


TAGCTTGGTG 


TGGGGCAGCC 


AGCGGGGACC 


ctcaaaccgg 


1980 


GCCCACACCG 


TTGTGGGGGC 


TGGATTGGTT 


GGCTTTCTCC 


TGGGTGTTCT 


TGCAGCATCC 


2040 


CTCACTCTCC 


T(XTGATTGG 


TCGCCGTCAG 


CAGCGTCGGC 


GACAGAGGGA 


GCTTCTAGCT 


2100 


AGAGACAAGG 


TGGGCTTAGA 


TCTGGGGGCT 


CCACCTTCTG 


GGACCACAAG 


CTATAGTCAG 


2160 


GACCCTCCCT 


CTCCHCGCC 


TGAAGATGAA 


CGGCTGCCCC 


TGGCCCTGGG 


TAAGCGGGGC 


2220 
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AGTGGTTTTG GTGGCTTCCC TCCACCCTTC CTGCTGGATT CTTGCCCAAG CCCAGCCCAC 2280 
ATCCGGCTCA CTGGGGCGCC TCTAGCCACG TGTGATGAGA CCTCCATCTA A 2331 

B2?iJ#-*f : 3 
BS?»J©S£ : 776 

h#ny- : w.mvt 
mm 

: 5 y h (Rattus norvegicus) 

: peptide 
: 1. . 776 

#tfc£&£ L^zfe : P 

mm 

. Met Leu Ala Arg Ala Glu Arg Pro Arg Pro Gly Pro Arg Pro Pro Pro 
15 10 15 

Val Phe Pro Phe Pro Pro Pro Leu Ser Leu Leu Leu Leu Leu Ala He 

20 25 30 

Leu Ser Ala Pro Val Cys Gly Arg Val Pro Arg Ser Val Pro Arg Thr 

35 40 45 

Ser Leu Pro He Ser Glu Ala Asp Ser Tyr Leu Thr Arg Phe Ala Ala 

50 55 60 

Ser His Thr Tyr Asn Tyr Ser Ala Leu Leu Val Asp Pro Ala Ser His 
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65 70 75 80 

Thr Leu Tyr Val Gly Ala Arg Asp Ser He Phe Ala Leu Thr Leu Pro 

85 90 95 

Phe Ser Gly Glu Arg Pro Arg Arg He Asp Trp Met Val Pro Glu Thr 

100 105 110 

His Arg Gin Asn Cys Arg Lys Lys Gly Lys Lys Glu Asp Glu Cys His 

115 120 125 

Asn Phe lie Gin He Leu Ala He Val Asn Ala Ser His Leu Leu Thr 

130 135 140 

Cys Gly Thr Phe Ala Phe Asp Pro Lys Cys Gly Val lie Asp Val Ser 
145 150 155 160 

Ser Phe Gin Gin Val Glu Arg Leu Glu Ser Gly Arg Gly Lys Cys Pro 

165 170 175 

Phe Glu Pro Ala Gin Arg Ser Ala Ala Val Met Ala Gly Gly Val Leu 

180 185 190 

Tyr Thr Ala Thr Val Lys Asn Phe Leu Gly Thr Glu Pro He He Ser 

195 200 205 

Arg Ala Val Gly Arg Ala Glu Asp Trp He Arg Thr Glu Thr Leu Ser 

210 215 220 

Ser Trp Leu Asn Ala Pro Ala Phe Val Ala Ala Met Val Leu Ser Pro 
225 230 235 240 

Ala Glu Trp Gly Asp Glu Asp Gly Asp Asp Glu He Phe Phe Phe Phe 

245 250 255 

Thr Glu Thr Ser Arg Val Leu Asp Ser Tyr Glu Arg He Lys Val Pro 
260 265 270 
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Arg Val Ala Arg Val Cys Ala Gly Asp Leu Gly Gly Arg Lys Thr Leu 

275 280 285 

Gin Gin Arg Trp Thr Thr Phe Leu Lys Ala Asp Leu Leu Cys Pro Gly 

290 295 300 

Pro Glu His Gly Arg Ala Ser Gly Val Leu Gin Ala Met Ala Glu Leu 
305 310 315 320 

Arg Pro Gin Pro Gly Ala Gly Thr Pro He Phe Tyr Gly He Phe Ser 

325 330 335 

Ser Gin Trp Glu Gly Ala Ala He Ser Ala Val Cys Ala Phe Arg Pro 

340 345 350 

Gin Asp He Arg Ala Val Leu Asn Gly Pro Phe Arg Glu Leu Lys His 

355 360 365 

Asp Cys Asn Arg Gly Leu Pro Val Met Asp Asn Glu Val Pro Gin Pro 

370 375 380 

Arg Pro Gly Glu Cys He Ala Asn Asn Met Lys Leu Gin Gin Phe Gly 
385 390 395 400 

Ser Ser Leu Ser Leu Pro Asp Arg Val Leu Thr Phe He Arg Asp His 

405 410 415 

Pro Leu Met Asp Arg Pro Val Phe Pro Ala Asp Gly Arg Pro Leu Leu 

420 425 430 

Val Thr Thr Asp Thr Ala Tyr Leu Arg Val Val Ala His Arg Val Thr 

435 440 445 

Ser Leu Ser Gly Lys Glu Tyr Asp Val Leu Tyr Leu Gly Thr Glu Asp 

450 455 460 

Gly His Leu His Arg Ala Val Arg He Gly Ala Gin Leu Ser Val Leu 
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465 470 475 480 

Glu Asp Leu Ala Leu Phe Pro Glu Pro Gin Pro Val Glu Ser Met Lys 

485 490 495 

Leu Tyr His Asp Trp Leu Leu Val Gly Ser His Thr Glu Val Thr Gin 

500 505 510 

Val Asn Thr Ser Asn Cys Gly Arg Leu Gin Ser Cys Ser Glu Cys He 

515 520 525 

Leu Ala Gin Asp Pro Val Cys Ala Trp Ser Phe Arg Leu Asp Ala Cys 

530 535 540 

Val Ala His Ala Gly Glu His Arg Gly Met Val Gin Asp He Glu Ser 
545 550 555 560 

Ala Asp Val Ser Ser Leu Cys Pro Lys Glu Pro Gly Glu His Pro Val 

565 570 575 

Val Phe Glu Val Pro Val Ala Thr Val Gly His Val Val Leu Pro Cys 

580 585 590 

Ser Pro Ser Ser Ala Trp Ala Ser Cys Val Trp His Gin Pro Ser Gly 

595 600 605 

Val Thr Ala Leu Thr Pro Arg Arg Asp Gly Leu Glu Val Val Val Thr 

610 615 620 

Pro Gly Ala Met Gly Ala Tyr Ala Cys Glu Cys Gin Glu Gly Gly Ala 
625 630 635 640 

Ala Arg Val Val Ala Ala Tyr Ser Leu Val Trp Gly Ser Gin Arg Gly 

645 650 655 

Pro Ser Asn Arg Ala His Thr Val Val Gly Ala Gly Leu Val Gly Phe 
660 665 670 
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Leu Leu Gly Val Leu Ala Ala Ser Leu Thr Leu Leu Leu He Gly Arg 

675 680 685 

Arg Gin Gin Arg Arg Arg Gin Arg Glu Leu Leu Ala Arg Asp Lys Val 

690 695 700 

Gly Leu Asp Leu Gly Ala Pro Pro Ser Gly Thr Thr Ser Tyr Ser Gin 
705 710 715 720 

Asp Pro Pro Ser Pro Ser Pro Glu Asp Glu Arg Leu Pro Leu Ala Leu 

725 730 735 

Gly Lys Arg Gly Ser Gly Phe Gly Gly Phe Pro Pro Pro Phe Leu Leu 

740 745 750 

Asp Ser Cys Pro Ser Pro Ala His He Arg Leu Thr Gly Ala Pro Leu 

755 760 765 

Ala Thr Cys Asp Glu Thr Ser He 
770 775 



iE?iJ©g£ : 2315 

mom. : 

E^iJOli : cDNA to mRNA • 
'Wsjx-fex-r *7^@g?iJ : No 
T >X : No 

mm. 

£M%* : h h (Homo sapiens) 
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#»££-riE# cds 

Sp£&H : 1.. 1764 
4#»£ft5£Ufc2ra: : E 

#l*£S-f lE^f : 3' UTR 
#£&g : 1765. . 2315 
Ufc^Ffc : E 



GGGGGTGTCC 


TCTATGCTGC 


CACTGTGAAA AACTACCTGG 


GGACGGAGCC 


AATTATCACC 


60 


AGAGCAGTGG 


GTCGTGCCGA 


GGACTGGATT CGGACAGATA 


CCTTGCCTTC 


CTGGCTGAAC 


120 


GCCCCAGCCT 


TTGTCGCAGC 


CGTGGCCTTG AGCCCAGCCG 


AATGGGGGGA 


TGAAGATGGA 


180 


GACGACGAAA 


TCTACTTCTT 


CTTTACGGAG ACTTCCCGAG 


CATTTGACTC 


ATACGAGCGC 


240 


ATTAAAGTCC 


CACGGGTGGC 


CCGTGTGTGT GCGGGGGACC 


TCGGGGGCCG 


GAAGACCCTC 


300 


CAGCAGAGAT 


GGACGACGTT 


TTTGAAAGCT GACCTGCTCT 


GTCCAGGGCC 


TGAGCATGGC 


360 


. CGGGCCTCCA 


GTGTCCTGCA 


GGATGTTGCT GTGCTTCGAC 


CTGAGCTTGG 


GGCAGGGACT 


420 


CCCATCTTTT 


ATGGCATCTT 


TTCTTCCCAG TGGGAGGGGG 


CTACTATCTC 


TGCTGTCTGT 


480 


GCCTTCCGAC 


CACAAGACAT 


TCGGACAGTG CTGAATGGTC 


CCTTCAGAGA 


ACTAAAACAT 


540 


GACTGCAACA 


GAGGACTGCC 


TGTCGTGGAC AATGATGTGC 


CCCAGCCCAG 


ACCTGGAGAG 


600 


TGCATCACCA 


ACAACATGAA 


GCTCCGGCAC TTTGGCTCAT 


CTCTCTCCGT 


GCCTGACCGC 


660 


GTACTCACCT 


TCATXGGGA 


CCACCCACTC ATGGACAGGC 


CAGTGTTTCC 


AGCTGATGGC 


720 


CACCCCCTGC 


TGGTCACTAC 


AGATACAGCC TATCTCAGAG 


TCGTGGCCCA 


CAGGGTGACC 


780 


AGCCTCTCAG 


GGAAAGAGTA 


TGATGTGCTC TACCTGGGGA 


CAGAGGATGG 


ACACCTCCAC 


840 


CGAGCAGTGC 


GGATCGGAGC 


TCAGCTCAGC GTTCTTGAAG 


ATCTGGCCTT 


ATTCCCAGAG 


900 
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CCACAGCCAG 


TTGAGAACAT 


GAAATTGTAC 


CACAGCTGGC 


TCCTGGTTGG CTCCCGTACT 


960 


GAGGTGACAC 


AAGTGAATAC 


AACCAACTGT 


GGCCGTCTCC 


AGAGCTGCTC AGAGTGCATC 


1020 


CTGGCCCAGG 


ACCCAGTCTG 


TGCCTGGAGC 


TTCCGGCTGG 


ATGAGTGTGT GGCCCATGCC 


1080 


GGGGAGCACC 


GAGGGTTGGT 


CCAAGACATA 


GAGTCAGCAG 


ATGTCTCCTC TTTGTGTCCT 


1140 


AAAGAGCCTG 


GAGAACGTCC 


AGTAGTGTTT 


GAAGTTCCCG 


TGGCTACAGC TGCGCATGTG 


1200 


GTCTTGCCAT 


GTTCTCCAAG 


CTCAGCATGG 


GCATCCTGTG 


TGTGGCACCA GCCCAGTGGA 


1260 


GTGACTGCAC 


TCACCCCCCG 


GCGGGATGGA 


CTGGAGGTGG 


TGGTGACCCC AGGGGCCATG 


1320 


GGCGCTTATG 


CCTGTGAATG 


TCAGGAGGGT 


GGGGCAGCCC 


ATGTGGTAGC AGCTTACAGC 


1380 


TTGGTATGGG 


GCAGCCAGCG 


AGATGCTCCG 


AGCCGGGCCC 


ACACAGTGGG GGCGGGACTG 


1440 


GCTGGCTTCT 


TCTTGGGGAT 


TCTCGCAGCA 


TCCCTGACTC 


TCATTCTGAT TGGTCGGCGT 


1500 


CAGCAGCGAC 


GGCGACAGAG 


GGAACTTCTG 


GCTAGAGACA 


AGGTGGGCCT GGACCTGGGG 


1560 


GCTCCACCTT 


CTGGGACCAC 


AAGCTACAGC 


CAAGACCCTC 


CCTCCCCCTC TCCTGAAGAT 


1620 


GAGCGGTTGC 


CGCTGGCCCT 


GGCCAAGAGG 


GGCAGTGGCT 


TTGGTGGATT CTCACCA(XC 


1680 


TTCCTGCTTG 


ATCCTTGCCC 


AAGCCCAGCC 


CACATTCGGC 


TAACTGGGGC TCCTCTAGCC 


1740 


ACATGTGATG 


AAACATCCAT 


CTAGAGCTGG 


GCAAATGACC 


ACTAGTGTAT AAGTGATCAC 


1800 


TGGAACGGAG 


TGACCACTGA 


GATGCTGGGG 


GTCACTGGGC 


CTGGAAGACC ATCCCAGCCT 


1860 


CTGAGTTCTC 


TTTGAGTATG 


AGTGATTACT 


TGGATTTTAG 


TATCTGTTCT CTCTGAGCCT 


1920 


GGATGGGCTT 


GGGGCCAGAC 


CTTTGCCTGA 


TTCCTGATTC 


CCATGAGAAA TCAGAACTGC 


1980 


TTTCTGCAGC 


AAATCAGGGC 


TTCCCCCTAA 


CATCTGAACT 


CCTGTAAACC TTCATCCCTG 


2040 


GCCCCCTATC 


TTGGGCCCAT 


TAGTTTTGGG 


GATGGGGCAC 


AGGGCATAGC TATGACTTTG 


2100 


CTTTCTGGTT 


GGAGCCTGGC 


CGGAAGGAAG 


AGCCCTGGAG 


GTGGTTGGGG GCAAATGTGC 


2160 


CCTGAGTCCT 


TGGGGTGGTT 


CTGCTTATTC 


TTCAAGTTTA 


TCTGAATCTG TGGGGAGTGC 


2220 


ATGAT(XCCA 


TGTTGCAATA 


TGGAGTCTCT 


GCCCTGAGAT 


CTTCCCCATC TCAGTTTTCC 


2280 


TTCCATGAAA 


GAGTACGTGT 


AAATACATAG 


TGTTC 




2315 
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mnm*% 5 

ie^ij©g$ : 1761 

le^joM : m& 
mom : ~*m. 
h#D^- : w.mvt 

IE?iJ®S2I : cDNA to mENA 

^-tr-r 4 tuvm.yi •. no 

T y^-fe >X : No 

Seal 

^.$5^3 : t h (Homo sapiens) 

mmomm ssst 

#tfc£^-r§E-*§- : CDS 

ft&tiLW : 1. . 1761 





: E 


















GGGGGTGTCC TCTATGCTGC 


CACTGTGAAA 


AACTACCTGG GGACGGAGCC 


AATTATCACC 


60 


AGAGCAGTGG GTCGTGCCGA 


GGACTGGATT 


CGGACAGATA CCTTGCCTTC 


CTGGCTGAAG 


120 


GCCCCAGCCT TTGTCGCAGC 


CGTGGCCTTG 


AGCCCAGCCG AATGGGGGGA 


TGAAGATGGA 


180 


GACGACGAAA TCTACTTCTT 


CTTTACGGAG 


ACTTCCCGAG CATTTGACTC 


ATACGAGCGC 


240 


ATTAAAGTCC CACGGGTGGC 


CCGTGTGTGT 


GCGGGGGACC TCGGGGGCCG 


GAAGACCCTC 


300 


CAGCAGAGAT GGACGACGTT 


TTTGAAAGCT 


GACCTGCTCT GTCCAGGGCC 


TGAGCATGGC 


360 


CGGGCCTCCA GTGTCCTGCA 


GGATGTTGCT 


GTGCTTCGAC CTGAGCTTGG 


GGCAGGGACT 


420 


CCCATCTTTT ATGGCATCTT 


TTCTTCCCAG 


TGGGAGGGGG CTACTATCTC 


TGCTGTCTGT 


480 


GCCTTCCGAC CACAAGACAT 


TCGGACAGTG 


CTGAATGGTC CCTTCAGAGA 


ACTAAAACAT 


540 
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GACTGCAACA GAGGACTGCC TGTCGTGGAC AATGATGTGC CCCAGCCCAG ACCTGGAGAG 600 
TGCATCACCA ACAACATGAA GCTCCGGCAC TTTGGCTCAT CTCTCTCCCT GCCTGACCGC 660 
GTACTCACCT TCATCCGGGA CCACCCACTC ATGGACAGGC CAGTGTTTCC AGCTGATGGC 720 
CACCCCCTGC TGGTCACTAC AGATACAGCC TATCTCAGAG TCGTGGCCCA CAGGGTGACC 780 
AGCCTCTCAG GGAAAGAGTA TGATGTGCTC TACCTGGGGA CAGAGGATGG ACACCTCCAC 840 
CGAGCAGTGC GGATCGGAGC TCAGCTCAGC GTTCTTGAAG ATCTGGCCTT ATTCCCAGAG 900 
CCACAGCCAG TTGAGAACAT GAAATTGTAC CACAGCTGGC TCCTGGTTGG CTCCCGTACT 960 

GAGGTGACAC AAGTGAATAC AACCAACTGT GGCCGTCTCC AGAGCTGCTC AGAGTGCATC 1020 

CTGGCCCAGG ACCCAGTCTG TGCCTGGAGC TTCCGGCTGG ATGAGTGTGT GGCCCATGCC 1080 

GGGGAGCACC GAGGGTTGGT CCAAGACATA GAGTCAGCAG ATGTCTCCTC TTTGTGTCCT 1140 

AAAGAGCCTG GAGAACGTCC AGTAGTGTTT GAAGTTCCCG TGGCTACAGC TGCGCATGTG 1200 

GTCTTGCCAT GTTCTCCAAG CTCAGCATGG GCATCCTGTG TGTGGCACCA GCCCAGTGGA 1260 

GTGACTGCAC TCACCCCOCG GCGGGATGGA CTGGAGGTGG TGGTGACCCC AGGGGCCATG 1320 

GGCGCTTATG CCTGTGAATG TCAGGAGGGT GGGGCAGCCC ATGTGGTAGC AGCTTACAGC 1380 

TTGGTATGGG GCAGCCAGCG AGATGCTCCG AGCCGGGCCC ACACAGTGGG GGCGGGACTG 1440 

GCTGGCTTCT TCTTGGGGAT TCTCGCAGCA TCCCTGACTC TCATTCTGAT TGGTCGGCGT 1500 

CAGCAGCGAC GGCGACAGAG GGAACTTCTG GCTAGAGACA AGGTGGGCCT GGACCTGGGG 1560 

GCTCCACCTT CTGGGACCAC AAGCTACAGC CAAGACCCTC CCTCCCCCTC TCCTGAAGAT 1620 

GAGCGGTTGC CGCTGGCCCT GGCCAAGAGG GGCAGTGGCT TTGGTGGATT CTCACCACCC 1680 

TTCCTGCTTG ATCCTTGCGC AAGC(XAGCC CACATTCGGC TAACTGGGGC TCCTCTAGCC 1740 

ACATGTGATG AAACATCCAT C 1761 

E5lJ#-*f : 6 
E?U©g§ : 587 
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&M%3 : b h (Homo sapiens) 

^Wl^-T^ : peptide 
: 1. . 587 

: P 

Gly Gly Val Leu Tyr Ala Ala Thr 
5 



Val Lys Asn Tyr Leu Gly Thr Glu 
10 15 



Pro He He Thr Arg Ala Val Gly Arg Ala Glu Asp Trp He Arg Thr 

20 25 30 

Asp Thr Leu Pro Ser Trp Leu Asn Ala Pro Ala Phe Val Ala Ala Val 

35 40 45 

Ala Leu Ser Pro Ala Glu Trp Gly Asp Glu Asp Gly Asp Asp Glu He 

50 55 60 

Tyr Phe Phe Phe Thr Glu Thr Ser Arg Ala Phe Asp Ser Tyr Glu Arg 
65 70 75 80 

He Lys Val Pro Arg Val Ala Arg Val Cys Ala Gly Asp Leu Gly Gly 

85 90 95 

Arg Lys Thr Leu Gin Gin Arg Trp Thr Thr Phe Leu Lys Ala Asp Leu 

100 105 110 

Leu Cys Pro Gly Pro Glu His Gly Arg Ala Ser Ser Val Leu Gin Asp 
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115 120 125 

Val Ala Val Leu Arg Pro Glu Leu Gly Ala Gly Thr Pro He Phe Tyr 

130 135 140 

Gly He Phe Ser Ser Gin Trp Glu Gly Ala Thr He Ser Ala Val Cys 
145 150 155 160 

Ala Phe Arg Pro Gin Asp He Arg Thr Val Leu Asn Gly Pro Phe Arg 

165 170 175 

Glu Leu Lys His Asp Cys Asn Arg Gly Leu Pro Val Val Asp Asn Asp 

180 185 190 

Val Pro Gin Pro Arg Pro Gly Glu Cys He Thr Asn Asn Met Lys Leu 

' 195 200 205 

Arg His Phe Gly Ser Ser Leu Ser Leu Pro Asp Arg Val Leu Thr Phe 

210 215 220 

He Arg. Asp His Pro Leu Met Asp Arg Pro Val Phe Pro Ala Asp Gly 
225 230 235 240 

His Pro Leu Leu Val Thr Thr Asp Thr Ala Tyr Leu Arg Val Val Ala 

245 250 255 

His Arg Val Thr Ser Leu Ser Gly Lys Glu Tyr Asp Val Leu Tyr Leu 

260 265 270 

Gly Thr Glu Asp Gly His Leu His Arg Ala Val Arg He Gly Ala Gin 

275 280 285 

Leu Ser Val Leu Glu Asp Leu Ala Leu Phe Pro Glu Pro Gin Pro Val 

290 295 300 

Glu Asn Met Lys Leu Tyr His Ser Trp Leu Leu Val Gly Ser Arg Thr 
305 310 315 320 
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Glu Val Thr Gin Val Asn Thr Thr Asn Cys Gly Arg Leu Gin Ser Cys 

325 330 335 

Ser Glu Cys He Leu Ala Gin Asp Pro Val Cys Ala Trp Ser Phe Arg 

340 345 350 

Leu Asp Glu Cys Val Ala His Ala Gly Glu His Arg Gly Leu Val Gin 

355 360 365 

Asp He Glu Ser Ala Asp Val Ser Ser Leu Cys Pro Lys Glu Pro Gly 

370 375 380 

Glu Arg Pro Val Val Phe Glu Val Pro Val Ala Thr Ala Ala His Val 
385 390 395 400 

Val Leu Pro Cys Ser Pro Ser Ser Ala Trp Ala Ser Cys Val Trp His 

405 410 415 

Gin Pro Ser Gly Val Thr Ala Leu Thr Pro Arg Arg Asp Gly Leu Glu 

420 425 430 

Val Val Val Thr Pro Gly Ala Met Gly Ala Tyr Ala Cys Glu Cys Gin 
435 440 445 

. Glu Gly Gly Ala Ala His Val Val Ala Ala Tyr Ser Leu Val Trp Gly 
450 455 460 

Ser Gin Arg Asp Ala Pro Ser Arg Ala His Thr Val Gly Ala Gly Leu 
465 470 475 480 

Ala Gly Phe Phe Leu Gly He Leu Ala Ala Ser Leu Thr Leu He Leu 

485 490 495 

He Gly Arg Arg Gin Gin Arg Arg Arg Gin Arg Glu Leu Leu Ala Arg 

500 505 510 

Asp Lys Val Gly Leu Asp Leu Gly Ala Pro Pro Ser Gly Thr Thr Ser 
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515 520 525 

Tyr Ser Gin Asp Pro Pro Ser Pro Ser Pro Glu Asp Glu Arg Leu Pro 

530 535 540 

Leu Ala Leu Ala Lys Arg Gly Ser Gly Phe Gly Gly Phe Ser Pro Pro 
545 550 555 560 

Phe Leu Leu Asp Pro Cys Pro Ser Pro Ala His He Arg Leu Thr Gly 

565 570 575 

Ala Pro Leu Ala Thr Cys Asp Glu Thr Ser He 
580 585 



m?m^ : 7 

E?U©g$ : 196 

mom : 

ifi^joa^ : cDNA to mENA 
#-tr-r-r tuVW.'H : No 
7>f-fr>X : No 

mm 

£.$1%, : t h (Homo sapiens) 

# ms-^-r ie-s§- : cds 

# : 1. . 196 
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AAATTGTACC ACAGCTGGCT CCTGGTTGGC TCCCGTACTG AGGTGACACA AGTGAATACA 60 

ACCAACTGTG GCCGTCTCCA GAGCTGCTCA GAGTGCATCC TGGCCCAGGA CCCAGTCTGT 120 

GCCTGGAGCT TCCGGCTGGA TGAGTGTGTG GCCCATGCCG GGGAGCACCG AGGGTTGGTC 180 

CAAGACATAG AGTCAG 196 



ME?iJ#-*t : 8 
EfllOSS : 30 

wmow. : m& 
mom. : — 

wzmomm ^^dna 

jf-bf -f 2MI/E7U : No 
T >f-te >X : No 
Effl 

GATAAGGATC CGGGTCGCCG TCAGCAGCGT 30 

mmtt : 9 

E?iJ©^£ : 27 
E7UOM : 

ig©& : — *m 
htfuv- : mm®, 
mmomm £j&dna 

/N-f : No 

T >f--tr >X : yes 
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GGCTGGAATT CATTTTCCCC GGCTTTA 27 



: 1 0 
mmomZ : 333 
Se^ijOM : MM 

iS^J©S^l : cDNA to mRNA 
/W^-fc-r^r ^yU@2^iJ : No 
r>ft>7 : No 
IBM 

QcM%i : t h (Homo sapiens) 
HlOii : M$E^ 

#t5:£^-rte-*§- : cds 

: 1. . 333 

CCCCGGCCGG GTCCCGGGCA GCCTACAGCC TCGCCCTTCC CGCTACTGCT GCTGGCGGTG 60 

CTGAGCGGCC CGGTATCCGG CCGCGTCCCC CGCTCGGTGC CCAGAACCTC GCTTCCAATC 120 

TCTGAGGCTG ACTTCTGTCT CACCCGGTTC GCAGTCCCTC ACACATACAA TTACTCTGTT 180 

CTCCTTGTGG ATCCTGCCTC CCACACACTT TATGTTGGCG CCCGGGACAC CATCTTCGCT 240 

TTATCCCTGC CCTTCTCAGG GGAGAGACCC CGCAGGATTG ACTGGATGGT TCCTGAGGCT 300 

CACAGACAGA ACTGTAGGAA GAAAGGCAAG AAA 333 
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i£?ij#-*f : 1 1 

se^ijos^ : 111 

£M%x : t h (Homo sapiens) 

4$£££^-f lE-5f : peptide 
: 1. . Ill 

: P 

mm 

Pro Arg Pro Gly Pro Gly Gin Pro Thr Ala Ser Pro Phe Pro Leu Leu 

5 10 15 

Leu Leu Ala Val Leu Ser Gly Pro Val Ser Gly Arg Val Pro Arg Ser 

20 25 30 

Val Pro Arg Thr Ser Leu Pro He Ser Glu Ala Asp Phe Cys Leu Thr 

35 40 45 

Arg Phe Ala Val Pro His Thr Tyr Asn Tyr Ser Val Leu Leu Val Asp. 

50 55 60 

Pro Ala Ser His Thr Leu Tyr Val Gly Ala Arg Asp Thr He Phe Ala 
65 70 75 80 

Leu Ser Leu Pro Phe Ser Gly Glu Arg Pro Arg Arg He Asp Trp Met 
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85 90 95 

Val Pro Glu Ala His Arg Gin Asn Cys Arg Lys Lys Gly Lys Lys 
100 105 110 
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i $ © is i 

1. SITO (a) Xti (b) ©*y?*H*3- K-TSfcfc^ : 

(a) E?iJ#-f- : 3 KfBttOT ^ y&E?y^£fc5-fe"?"7 * 'J >/< 

(b) E^JS^ : 3»Ci2«©T S ;TOJi:fc^Tlfl< «tt»©T$ 

2. (c) „ (d) Xi* (e) ©DNA^£/«E3itfe^ : 

(c) E?IJ#^ : lXte@E?iJ#-Sf : 2l::E*©*gE?iIfr£fcS-fc-*':7* 
•J >WDNA 

(d) E?iJ#-«§- : lXteE?iJ#-*§- : 2 t::§e»©±&gE?iJ;^ 3 D N A £: 

(e) Hilie (d) {Cf2tt©DNA-C*)^T> froE^*-^ : 4X(2E?iJ# 
: 5 K£tt©tKE3ak Rtf/XtiE^JM : 1 0 fcEtt©jfi£E?iJ£ 

tttSDNAo 

3 . E?"J#^ : 7 HIEtRO^SEyiJj^ ^^SDNAiX h "J >i?x> h 
5. E9lJ»# : 3^E«©T^>'»EyiJ^*5^"Cl^U<tta[«[OT$ 
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6. m^smmcDmB^^m.-t^z t\z&~>-znt>nz>? >'<?m 0 

7. thcDNA7'f^7'J -Xlik U3 4 73 V -fr^t o- 

: 1 0CsE«fc©^g@E?iJ;^£/,£3DNA©4>/ t £< £ i^ti £ D N A 
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